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Specification 

Steering Support Member Structure 

TECHNICAL FIELD 

[0001] 

This invention relates to a steering support member structure. 
[0002] 

BACKGROUND ART 

In a vehicle such as an automobile, a reinforcing member such as a steering support 
member structure is provided, which is extended substantially along a vehicle width 
direction in a front portion of a vehicle interior and which is to connect right and left sides 
of a vehicle body. The conventional steering support member structure is constituted by 
iron pipes. 

PROBLEMS TO BE SOLVED BY THE INVENTION 
[0003] 

However, the iron pipe-constituted steering support member structure has an 
essential problem of its heavy weight. For this reason, it has been investigated that the 
weight of the steering support member structure is reduced by exchanging materials. 
Among such investigations, the most promising proposal is that the steering support 
member structure is constituted by a light alloy, and researches and development have 
nowadays been proceeded in various sectors (For example, see JP200 1 - 1884 LA). 
[0004] 

However, in case that the steering support member structure is constituted by the 
light alloy, production of long steering support member structures is difficult and costly in 
connection with a die and a casting equipment. 
[0005] 

Therefore, a first aspect of the present invention is to provide a steering support 
member structure which can be easily produced in an elongate form with a reduced cost 
in connection with a die and a casting equipment even if the steering support member 
structure is made of a light alloy. 
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[0006] 

On the other hand, various parts including a steering column, an air conditioner 
unit, an airbag module, an audio unit, etc. are attached to the steering support member 
structure arranged substantially along the vehicle width direction in the front portion of 
the vehicle interior. In case that the steering support member structure is made of iron 
pipes, brackets are welded to the iron pipes, and the above parts are attached indirectly to 
the iron pipes via the brackets (Seen JP 2001-18841A). 
[0007] 

However, a fitting structure for the airbag module and various parts needs to be 
examined, because it is difficult to weld the fitting brackets in the fight alloy-constituted 
steering support member structure. 
[0008] 

A second aspect of the present invention is to provide a steering support member 
structure having a light alloy-constituted steering support member body, which steering 
support member structure enables an airbag module to be easily fitted. 
[0009] 

A casting method is envisaged when the steering support member structure is to be 
produced from the fight alloy. However, since it is difficult to adapt the pipe structure 
according to the casting method, a completely novel structure, which is suitable for the 
casting method, needs to be examined. 
[0010] 

A third aspect of the present invention is to provide a completely novel steering 
support member structure which is suitable for the casting method when the steering 
support member structure is to be produced from the light alloy. 
[0011] 

In the vehicle such as automobile, an instrument panel is provided in a front portion 
of a vehicle interior. An air conditioner unit is placed inside the instrument panel, and 
various air conditioner ducts are extended from the air conditioner unit. Such air 
conditioner ducts typically include a front duct for feeding conditioned air to a passenger 
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in a front seat. Some kinds of cars possess a rear duct for feeding conditioned air to a 

passenger in a rear seat (For example, see JP8-295121A). 

[0012] 

On the other hand, the reinforcing member such as the steering support member 
structure is extended substantially along the vehicle width inside the instrumental panel, 
and connects the right and left sides of the vehicle body. 
[0013] 

The air conditioner ducts and the steering support member structure are arranged 
inside the instrument panel, while not interfering each other. 
[0014] 

However, since a number of instruments are actually closely arranged inside the 
instrument panel with almost no interspace remained, so that it is diffic ult to arrange the 
air conditioner ducts and the steering support member structure with no interference. 
Particularly, it is difficult to ensure an interspace for arranging the rear duct and 
workability for arranging it. 
[0015] 

A fourth aspect of the present invention is to provide a steering support member 
structure which enables an air conditioner ducts and a steering support member 
structure to be arranged, not interfering each other in the state that various instruments 
are actually closely arranged inside an instrument panel with almost no interspace, while 
ensuring a space for arranging a rear duct and workability for arranging it. 
[0016] 

Various parts including the steering column, the air conditioner unit, the airbag 
module, the audio unit, etc. are attached to the steering support member structure 
arranged substantially along the vehicle width direction in the front portion of the vehicle 
interior. When the steering support member strcutre is constituted by the iron pipes, the 
fitting brackets are welded, as separate parts, to the iron pipes, and these vehicle parts 
are attached to the iron pipes indirectly via the fitting brackets welded. See 
JP2001-1946A 
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[0017] 

Since it is difficult to weld the fitting brackets to the light alloy-constituted steering 
support member structure, a fixing structure for the fitting brackets needs to be 
investigated. 
[0018] 

A fifth aspect of the present invention is to solve the above problem by adapting a 
particular fixing structure for a fitting bracket in the light alloy-constituted steering 
support member structure. 
Countermeasure to Solve the Problems 
[0019] 

In order to solve the problem regarding the first aspect of the present invention, the 
first aspect of the present invention is to provide the steering support member structure 
comprising a steering support member body constituted by a light alloy and configured to 
be arranged substantially in a vehicle width direction inside a front portion of a vehicle 
interior, said alloy-constituted steering support member body being divided into a first 
member having a driver seat side portion and a central portion and a second member 
having a front passenger seat side portion. 
[0020] 

The following embodiments are preferred according to the first aspect of the present 
invention 

(1) A dividing portion of the light alloy-constituted steering support member body is 
provided with a connecting portion comprising a box-shaped insertion portion and a 
receiving portion into which the insertion portion is to be engaged substantially in the 
vehicle width direction. 

[0021] 

(2) In the above (l), the receiving portion comprises a stopper face at a deep portion 
thereof said stopper face being configured to restrict an engaged amount of the insertion 
portion, said insertion portion comprises a stepped portion lockable at an inlet portion of 
the receiving portion in a fitting direction, and said stepper face and said stepped portion 
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enable insertion fitting. The wording "insertion fitting" is a well-established technical 
wording, which means that a projection on one member is fitted into a recess on another 
member by insertion or pressing. 
[0022] 

While it would be difficult and costly to produce an elongate steering support 
member body from the light alloy in connection with a die and a casting equipment, 
according to the first aspect of the present invention, the alloy-constituted steering 
support member body is divided into the first member having the driver seat side portion 
and the central portion and the second member having the front passenger seat side 
portion, it is possible to produce the elongate steering support member structure and to 
reduce the cost. Further, since the steering support member body is divided into the 
driver seat side portion and the central portion requiring strength and the front passenger 
seat side not requiring large strength, the optimum divided state meeting their functions 
can be realized. 
[0023] 

According to the preferred embodiment (l) of the first aspect of the present invention, 
the dividing portion of the light alloy-constituted steering support member body comprises 
the connecting portion, which comprises the box-shaped insertion portion and the 
receiving portion into which the insertion portion is to be engaged substantially in the 
vehicle width direction. Consequently, the desired connecting strength can be obtained. 
In particularly, since the insertion portion is designed in a box shape, strength can 
effectively ensured and set. 
[0024] 

According to the preferred embodiment (2) of the first aspect of the present invention, the 
receiving portion comprises the stopper fe.ce, at the deep portion thereof configured to 
restrict the engaged amount of the insertion portion, the insertion portion comprises the 
stepped portion lockable at the inlet portion of the receiving portion in the fitting direction, 
and the stepper face and the stepped portion enable insertion fitting. Consequently, the 
steering support member structure gives the structure which can ensure high rigidity 
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against a load inputted sideways. 
[0025] 

In order to solve the above problem regarding the second aspect of the present 
invention, the second aspect of the present invention provides an airbag fitting structure 
comprising a steering support member constituted by a light alloy and configured to be 
arranged substantially in a vehicle width direction inside a front portion of a vehicle 
interior, and an airbag module fitting portion provided at the steering support member, 
wherein the light alloy-constituted steering support member has a U-letter shaped section 
as viewed sideways, and the airbag module fitting portion partially has an inverse 
U'letter shaped section. 
[0026] 

According to the second aspect of the present invention, it is preferable that the 
airbag module fitting portion having the inverse U'letter shaped section has a portion 
opened toward a rear side of the vehicle. 
[0027] 

According to the second aspect of the present invention, when the airbag module 
fitting portion partially having the inverse U'letter shaped section is provided for the fight 
alloy-constituted U-letter shaped section as viewed sideways, the rigidity of the airbag 
module fitting portion and its vicinity can be enhanced. Thereby, the airbag module can 
be stably fitted. 
[0028] 

The term "partially" means that the steering support member has the U-letter 
shape as viewed from the side, which shape is fundamentally opened on the front side of 
the vehicle, and only the airbag fitting portion has the inverse U-letter shape. 
[0029] 

It has been conventionally required that an airbag module-fitting place is provided 
at a position lower than an upper face of the steering support member on the vehicle front 
side of the steering support member under the consideration of a molded surface of the 
instrument panel, the place of the steering support member, etc. The steering support 
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member according to the second aspect of the present invention is opened, in the form of a 
U-letter, toward the front side of the vehicle. If only the fitting portion of the airbag 
module is merely formed as a face downwardly inclined toward the front side of the 
vehicle, it is feared that rigidity of the steering support member decreases. Thus, the 
fitting portion of the airbag module is formed in the inverse U-letter shape. Upper and 
lower feces of the opposite side portions of the fitting portion of the airbag module can be 
connected together to increase strength. 
[0030] 

According to the preferred embodiment of the second aspect of the present invention, 
the airbag module -fitting portion has the inverse U-letter shaped section with the opened 
portion toward the rear side of the vehicle, the opened portion functions as a observation 
window at the time of fitting air bag module from rear side of the vehicle. Thus, while 
the interior is being observed through the observation window, the airbag module can be 
fitted. Thereby, the fitting workability can be largely enhanced. 
[0031] 

In order to solve the problem regarding the third aspect of the present invention, the 
third aspect of the present invention is to provide a steering support member structure 
comprising a steering support member body to be placed substantially in a vehicle width 
direction in a front part of a vehicle interior, fitting brackets provided at opposite ends of 
the steering support member body and configured to be fitted to the vehicle body, said 
steering support member body and said fitting brackets being constituted by a light alloy, 
wherein the light alloy-constituted steering support member body has a U-letter shape 
opened to a front side of the vehicle as viewed sideways, and the light alloy-constituted 
fitting bracket has a U-letter shaped section capable of forming a box-like section between 
the vehicle body. 
[0032] 

According to the third aspect of the present invention, since the light 
alloy-constituted steering support member body has the inversed U-letter shape opened to 
the front side of the vehicle as viewed from the side, the steering support member body 
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can be formed in such a structure as easily absorbing a load inputted from the front side of 
the vehicle, while ensuring the rigidity of the steering support member body. Further, a 
part of a dusts can be covered with the steering support member body having the U-letter 
shape as viewed sideways, the space inside the instrument panel can be more effectively 
utilized, and the assembling workability of the steering support member to the vehicle 
body is enhanced. On the other hand, since the light alloy-constituted fitting bracket has 
the U-letter shape opened outwardly in the vehicle width direction, the thickness of the 
bracket can be increased and form the box-like section between the vehicle body Thus, 
the fitting strength of the steering support member to the vehicle body can be enhanced. 
In addition, as the bracket is thickened, the thickness of a guide portion on the side of the 
vehicle body can be correspondingly increased, so that strength and fitting workability 
can be enhanced. 
[0033] 

The term "U-letter shaped section" means that the fitting bracket exhibits a U-letter 
shaped (channel-shaped) section when the fitting bracket is cut along a plane in parallel 
to the width direction of the vehicle interior. 
[0034] 

The novel structure suitable to be cast is realized by the countermeasure that the 
steering support member body placed substantially along the vehicle width direction in 
the front portion of the vehicle and the vehicle body-fitting brackets provided at the 
opposite ends the steering support member are constituted by the fight alloy, the fight 
alloy-constituted steering support member body has the inversed U-letter shape opened 
toward the front side of the vehicle body as viewed from sideways, and the light 
alloy-constituted fitting bracket has the U-letter shaped section capable of forming the 
box-like section between the vehicle body. 
[0035] 

In order to solve the above problem regarding the fourth aspect of the present 
invention, the fourth aspect of the present invention is to provide a steering support 
member structure comprising a steering support member body constituted by a light alloy 
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and configured to be arranged in a vehicle width direction in a front portion of a vehicle 
interior, said light alloy-constituted steering support member body comprising a rear duct 
capable of retaining a rear duct. 
[0036] 

According to a preferred embodiment of the fourth aspect of the present invention, 
the steering support member structure comprises the steering support member body and 
a stay supporting a central portion of the steering support member body, and the rear 
duct retaining portion is formed at a corner between the steering support member body 
and the stay. 
[0037] 

According to the fourth aspect of the present invention, since the rear duct is 
retained and guided by means of the rear duct-re toiiiing portion provided at the steering 
support member body, the rear duct can be rationally arranged and the arranging 
workability of the rear duct can be easily attained, while avoiding the interference with 
the steering support member body 
[0038] 

According to a preferred embodiment of the fourth aspect of the present invention, 
the rear duct-retaining portion is formed at a corner portion between the steering support 
member body and the stay, the pavement and arranging workability of the rear duct can 
be further enhanced, the rear duct can be stably fitted, and the space inside the 
instrument panel can be effectively utilized. 
[0039] 

The rear duct can be easily held, guided and arranged by the countermeasure that 
the steering support member body arranged along the vehicle width direction inside the 
front portion of the vehicle interior is made of the light alloy and comprises the rear 
duct-retaining portion which can retain the rear duct. 
[0040] 

In order to solve the above problem regarding a fifth aspect of the present invention, 
the fifth aspect of the present invention is to provide a steering support member structure 
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comprising a steering support member body arranged in a vehicle width reaction in a 
front portion of the vehicle interior and constituted by a light alloy, and a fitting bracket 
temporarily retaining portion capable of temporarily retaining a fitting bracket which is to 
attach a vehicle -fitted part, said steering support member body and said fitting bracket 
temporarily retaining portion being integrally formed. 
[0041] 

The following are preferred embodiments of the fifth embodiment of the present 
invention. 

(1) The fitting bracket temporarily retaining portion is a stopping hole having an 
almost T-letter shaped form as viewed from a plane and integrally formed with the light 
alloy-constituted steering support member body 

[0042] 

(2) The stopping hole having the almost T-letter shape as viewed in plane is formed 
above a fitting bracket fixing face provided at the steering supporting member body, and is 
adapted to temporarily retain the vehicle-mount part fitting bracket in a suspended state. 
[0043] 

According to the fifth aspect of the present invention, since the light alloy-constituted 
steering support member body is provided with the fitting bracket temporarily retaining 
portion which can temporarily retain the vehicle-mount part-fitting bracket, the 
vehicle -mount parts fitting bracket is temporarily retained and then fixed, the effectively 
fixing structure can be obtained for the vehicle -mount part fitting bracket in the light 
alloy-constituted steering support member body, free from troublesome. Thereby, the 
vehicle-mount parts can be easily attached. 
[0044] 

According to the preferred embodiment (l) of the fifth aspect of the present invention, 
the stopping hole having the almost T-letter shape as viewed in plane is integrally formed 
in the light alloy-constituted steering support member body as the fitting bracket 
temporarily retaining portion, the vechile part fitting bracket can be easily temporarily 
retained merely by fixing the vehicle-mount part fitting bracket to the fixing hole. 
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Further, since the fixing portion having the almost T-letter shape as viewed in plane can 
be formed at high precision and functions to locate the position in the right and left 
directions. Thus, the vehicle-mount part fitting bracket can be easily temporarily 
retained and then fixed. Moreover, the stopping hole having the almost T-letter shape 
as viewed in plane can be integrally formed free from great labor, which is structurally 
optimum for the steering support member body. 
[0045] 

According to the preferred embodiment (2) of the fifth aspect of the present invention, 
since the stopping hole having the almost T-letter shape as viewed sideways is formed 
above the fitting bracket fixing face provided at the steering supporting member formed 
at the steering support member body, the vehicle -mount parts fitting bracket can be 
temporarily retained in the suspended state, thereby realizing the stable temporarily 
retained state. In addition, since the vehicle-mount part fitting bracket temporarily 
retained in the suspended state can be seated at the fitting bracket fixing face set at the 
steering support member body with high positional precision. Thus, the vehicle -mount 
part fitting bracket can be immediately fixed as it is. 
[0046] 

Brief Description of the Drawings 
[0046] 

Fig. 1 is a perspective view of a whole steering support member structure according 
to Embodiment 1 of the present invention as viewed from a rear side of a vehicle. 

Fig. 2 is a decomposed, perspective view of Fig. 1 as partially enlarged. 

Fig. 3 is a perspective view of Fig. 2 as viewed from a front side of the vehicle. 

Fig. 4 is a perspective view showing an assembled state of Fig. 3. 

Fig. 5 is a partially enlarged, perspective view of a steering support member 
structure according to Embodiment 2 of the present invention as viewed from the rear 
side of the vehicle. 

Fig. 6 is a partially enlarged, perspective view of Fig. 5 as viewed from a lower side. 
Fig. 7 is a partially enlarged, perspective view of Fig. 5 as viewed from the front side 
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of the vehicle. 

Pig. 8 is a partially enlarged, perspective view of Pig. 7 as viewed from a lower side. 

Pig. 9 is a sideways sectional view of an airbag module fitting portion. 

Fig. 10 is a perspective view illustrating a fitted state of the airbag module. 

Fig. 11 is a perspective view of a steering support member structure according to 
Embodiment 3 of the present invention as viewed from an obliquely front side of the 
vehicle. 

Fig. 12 is a perspective view of a duct unit to be fitted to a steering support 
member structure according to Embodiment 4 of the present invention. 

Fig. 13 is a perspective view of Fig. 12 as viewed from a bottom face side. 

Fig. 14 is a partially enlarged, perspective view of a steering support member to 
which the duct unit is fitted. 

Fig. 15 is a partially enlarged, perspective view of Fig. 14 to which a tip portion of a 
rear duct is attached. 

Fig. 16 is a partially enlarged, perspective view of a steering support member 
structure according to Embodiment 5 of the present invention. 
Best Mode Tb Carry Out the Invention 
[0047] 

(Embodiment l) 

The object to provide the steering support member structure constituted by the 
inexpensive and functional light alloy is realized by constituting the steering support 
member, to be arranged substantially along the vehicle width direction in the front 
portion of the vehicle interior, with the light alloy and dividing the fight alloy-constituted 
steering support member into the first member having the driver seat side portion and 
the central portion and the second member having the front passenger seat portion. 
[0048] 

Embodiment 1 embodying the present invention will be explained together with 
illustrated examples. 
[0049] 
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Fig. 1 to Pig. 4 illustrate Embodiment 1 according to the present invention. 
[0050] 

First, the construction will be explained. In to a vehicle such as an automobile is 
arranged a reinforcing member such as a steering support member structure 2, which is 
extended substantially along a vehicle width direction 1 in a front portion of a vehicle 
interior and connects right and left sides of a vehicle body. The steering support member 
structure 2 is placed inside an instrument panel. The steering support member 
structure 2 mainly comprises a steering support member body 3 extending substantially 
along the vehicle width direction 1, vehicle body-fitting brackets 4 provided at opposite 
ends of the steering support member body 3, and stays 5 to support an intermediate 
portion of the steering support member body 3 onto a floor panel. The stays are provided 
in pair on right and left sides. 
[0051] 

In this embodiment, the steering support member structure 2 is made of a light alloy. 
More specifically, the steering support member structure 2 is constituted by the light alloy 
such as a magnesium alloy or an aluminum alloy. The steering support member 
structure 2 is produced by casting, for example. 
[0052] 

The steering support member body 3 of the light alloy-constituted steering support 
member structure 2 is divided into a first member 8 having a driver seat side portion 6 
and a central portion 7 and a second member 10 having a front passenger seat side 9. 
[0053] 

The driver seat side portion 6 is provided with a column fitting portion 12 to fit a 
steering column thereto. At an end portion of the driver seat side portion 6 is provided 
one of the fitting bracket 4 which is to be to fitted to a side wall face of the vehicle body. 
The stays 5 are provided at the central portion 7 in pair at right and left sides, lb the 
stays are attached an audio unit, an air conditioner, etc. The first member 8 is integrally 
formed with the column fitting portion 12, one of the fitting brackets 4, the stays 5, etc. 
On the other h and, the front passenger seat portion 9 is provided with an airbag module 
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fitting portion 13 for fitting an airbag module thereto. The other fitting bracket 4 is 
provided at an end portion of the passenger seat side portion 9. For this purpose, the 
second member 10 is integrally provided with the airbag module fitting portion 13, the 
other fitting bracket 4, etc. 
[0054] 

Owing to the above construction, the first member 8 needs strength, because heavy 
parts such as the steering column, the audio unit, the air conditioner, etc. are fitted 
thereto. Thus, the sectional shape of the first member 18 is made relatively large to 
ensure desired strength. On the hand, since second member 10 does not need great 
strength, its sectional shape is made relatively small, thereby reducing the weight. In 
this case, the steering support member 2 is a cast product made of the light alloy, and a 
front side of the steering support member body 3 is formed in a LHetter sectional shape 
opened toward the front side as viewed sideways. That is, when the steering support 
member structure is fitted to the vehicle body, the IHetter shaped opening is opened Oand 
laid laterally. The term 'TJ-letter shaped" includes a case where two sides of the U letter 
are in parallel to each other, a case where two sides of the U-shape are outwardly 
expanded or a case where two sides of the U-shape are inwardly approach to each other. 
This term also includes not only a case where the shape is smoothly continued, but also a 
case where the shape is polygonal, and forms a LHetter shape as a whole (The term 
"inverse LHetter shape" means same or similar meanings. 
[0055] 

As shown in Fig. 2 to Fig. 4, a connecting portion 17 is provided at a divided portion 
of the light alloy-constituted steering support member structure 2. The connecting 
portion 17 comprises a box-shaped insertion portion 15 and a receiving portion into which 
the insertion portion 15 is engageable substantially in the vehicle width direction. The 
insertion portion 15 and the receiving portion 16 may be on either sides of the divided 
portion It is preferable structurally and from the standpoint of ensuring the connecting 
strength that the insertion portion 15 is located on a side of the second member 10 having 
the smaller sectional shape and the receiving portion 16 is located on a side of the first 
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member 8 having the larger sectional shape. 
[0056] 

Particularly, in the connecting portion 17, the receiving portion 16 has a stopper face 
21, at its deep portion, to restrict an engaged amount of the insertion portion 15, whereas 
the insertion portion 15 has a stepped portion 22 at which the insertion portion 15 can be 
stopped at an inlet portion of the receiving portion 16 in the inserting direction 
(substantially in the vehicle width direction in this embodiment), thereby enabling an 
insertion fitting. The stepped portion 22 is provided at an upper side of the insertion 
portion 15 in the drawings, but such stepped portion(s) may be provided at a lower side or 
upper and lower sides. In the drawings, a reference numeral 18 denotes a rear 
duct-retaining portion. 
[0057] 

The connecting portion 17 between the first member 8 and the second member 10 is 
fixable with bolts 23 after the insertion portion 15 is combined with the receiving portion 
16. Although totally three bolts 23, i.e., one upper bolt and two lower bolts, are used 
according to the illustrated embodiment, the number of the bolts 23 can be adjusted as 
needed. Further, the upper and lower bolts 23 are arranged in a staggered fashion, 
which enables an effective tightened state with a smaller number of the bolts. 
[0058] 

Next, the function of this embodiment will be explained. 
[0059] 

The light alloy-constituted steering support member 2 is assembled by insertion 
fitting the insertion portion 15 of the second member 10 into the receiving portion 16 of 
the first member 8 in the engaging direction until the tip of the insertion portion 15 abuts 
the stopper face 21 at the deep portion of the receiving portion 16 and the stepped portion 
22 of the insertion portion 15 is stopped by the inlet portion of the receiving portion 16. 
After the insertion portion 15 is combined with the receiving portion 16, the bolts 23, they 
are fixed with the bolts 23. Thereby, the elongate steering support member 2 is 
completed. 
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[0060] 

It would be difficult and costly to produce the light alloy-constituted steering support 
member structure in connection with the die and the casting equipment. According to 
this embodiment, the support member structure is divided into the first member 8 having 
the driver seat side portion 6 and the central portion 7 and the second member 10 having 
the front passenger seat side 9 and then they are assembled together, so that the 
production cost can be reduced. The driver seat side portion 6 and the central portion 7 
requiring strength is separated, at the dividing position, from the front passenger seat 
side portion not requiring great strength, thereby realizing the optimum divided state 
meeting the functions. 
[0061] 

Further, the dividing portion of the light alloy-constituted steering support member 
structure 2 is designed as the connecting portion 17 composed of the box-like insertion 
portion 15 and the receiving portion 16 into which the insertion portion 15 is engageable 
almost in the vehicle width direction 1. Thereby, desired connection strength can be 
obtained. Particularly, strength can be effectively ensured and set by designin the 
insertion porton 15 in the box form. 
[0062] 

Further, the receiving portion 16 has at its deep portion the stopper face 21 to 
restrict the engaged amount of the insertion portion 15, and the insertion portion 15 has 
the stepped portion 22 capable of be stopped at the inlet portion of the receiving portion 16 
in the engaging direction, and the insertion portion 15 is insertable into the receiving 
portion 16. Thus, the support member structure has a structure capable of ensuring 
high rigidity against the load inputted from the side direction. This is particularly 
effective when the member body 23 has an open section (the IHetter shaped section 
opened toward the front side as viewed sideways) of the member body 3 through casting. 
[0063] 

In the above, Embodiment 1 according to the present invention has been explained in 
detail with reference to the drawings. This embodiment is merely an example of the first 
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aspect of the present invention, and the first aspect of the present invention is not limited 
to the construction of this embodiment. Needless to say, variations may be encompassed 
by the first aspect of the present invention so long as they are directed to changes in 
design, etc. in a range where they do not depart from the gist of the first aspect of the 
invention. 
[0064] 

(Second embodiment 2) 

Embodiment 2 of the steering support member structure according to the present 
invention will be explained with reference to Pigs. 5 to 10. The steering support member 
structure according to the present invention is fundamentally structurally identical with 
or similar to that of Embodiment 1 according to the steering support member structure 
of the present invention. The features of the steering support member structure 
according to Embodiment 2 will be explained below. For example, an airbag module 
fitting portion 215 is provided for a steering support member structure 202 made of a fight 
alloy such as a magnesium alloy or an al umin um alloy by casting or the like. 
[0065] 

The airbag module fitting portion 215 has an almost inverse U-letter shaped section 
relative to the steering support member body 203 having a U-letter shaped section as 
viewed sideways. See Figs. 5 and 6. 
[0066] 

That is, when the steering support member is fitted to the vehicle body, the steering 
support member body 203 has a portion 216 having a U-letter shaped section as viewed 
sideways and opened toward the front side of the vehicle from the standpoint of its 
structure and function, lb the contrary, the airbag module fitting portion 215 having the 
inverse U-letter shaped section has a portion 217 opened to a rear side of the vehicle. 
[0067] 

More specifically, the airbag module fitting portion 215 is provided in the second 
member 208 at a position near the connection portion 209 of the steering support member 
body 203. 
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[0068] 

An airbag module fitting seat 222 is provided at an upper side face of the airbag 
module fitting portion 215 having the inverse LHetter shaped section with the opened 
portion 217 toward the rear side of the vehicle. An airbag module can be directly fitted to 
the airbag module fitting seat 222. A bolt hole 223 is formed in the airbag module fitting 
seat 222. The airbag module fitting seat 222 is inclined toward the front lower side of the 
vehicle. A working opening 226 is formed to perform screwing a bolt 225 to a lower 
position of the airbag module fitting seat 222 from the lower side in the airbag module 
fitting portion 215. 
[0069] 

On the other hand, a lower portion of the airbag module 221 is integrally provided 
with a fitting bracket 228 which can be seated upon the airbag module fitting seat 222. 
In the fitting bracket 228 is formed a bolt hole 229 to be communicated with the bolt hole 
223. See Pig. 10. 
[0070] 

Next, the function of this embodiment will be explained. 
[0071] 

The airbag module 221 is arranged such that the fitting bracket 228 is seated on the 
airbag module fitting seat 222 of the airbag module fitting portion 215 formed in a part of 
the steering support member structure 202. A bolt 225 is screwed through the bolt holes 
223 and 229 by using the working opening 226 to fasten the airbag module fitting seat 
222 to the fitting bracket 228. Thereby, the airbag module member 221 is fitted to the 
steering support support member structure 202. This fitting work is performed from the 
rear side of the vehicle. 
[0072] 

According to this embodiment, the airbag module fitting portion 215 partially 
having the inverse IHetter shaped section is provided in a part of the light 
alloy-constituted steering support member body 203 having the IHetter shaped section as 
viewed sideways, so that the rigidity of the airbag module fitting portion 215 and its 



18 



vicinity can be increased to enable the airbag module 221 to be stably fitted to the fitting 

portion. 

[0073] 

Furthermore, since the airbag module fitting portion 215 is designed to have the 
inverse LHetter shaped section having the portion 217 opened rearward of the vehicle, the 
opened portion 217 function as an observing window from the rear side of the vehicle in 
the fitting work. Thus, the airbag module 221 is fitted while the interior is being 
observed through the observation window, thereby greatly facilitating the fitting work. 
[0074] 

In the above, Embodiment 2 according to the second aspect of the present invention 
has been described in detail with reference to the drawings. This embodiment is merely 
an example of the second aspect of the present invention. However, the second aspect of 
the present invention is not limited to the construction of this embo dime nt Needless to 
say, variations may be encompassed by the second aspect of the present invention so long 
as they are directed to changes in design, etc. in a range where they do not depart from 
the gist of the first aspect of the invention. 
[0075] 

(Embodiment 3) 

Embodiment 3 of the steering support member structure according to the present 
invention will be explained. The steering support member structure according to the 
third aspect of the present invention can be structurally identical with or similar to that 
according to the first aspect of the present invention. In the following, the features of the 
steering support member structure according to Embodiment 3 will be explained. 
[0076] 

The steering support member structure according to Embodiment 3 can 
fundamentally take the structure shown in Fig. 1. For example, the steering support 
member body 303 made of a fight alloy such as a magnesium alloy or an aluminum alloy 
by casting has a LHetter shaped section opened toward the front side of the vehicle as 
viewed sideways. As shown in Fig. 11, reinforcing ribs 307 can be formed appropriately 
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inside the steering support member body 303 having the LHetter shaped section. 
[0077] 

The fitting bracket 304 made of the light alloy is designed in a U-shaped section 
opened outwardly in the vehicle width direction to constitute a box-like section between a 
side wall of the vehicle body. A reinforcing rib 308 is formed appropriately inside the 
fitting bracket 304 having the LHetter shape. The fitting bracket 304 arbitrarily has a 
guide groove 311 to be guided through a guide pin or the like on a side of the vehicle body 
and a bolt hole 312 to be fixed with a bolt. 
[0078] 

Depending upon need, the member body may be of a divided structure. In this 
embodiment, the member body is divided into a first member 313 and a second member 
314 between the central portion and the front passenger seat side portion. 
[0079] 

Next, the function of this embodiment will be explained. 
[0080] 

The steering support member 302 is attached to the front portion of the vehicle 
interior to connect right and left sides of the vehicle body. At this time, guide grooves 311 
of fitting brackets 304 provided at opposite ends of the steering support member body 303 
are guided along guides such as guide pins provided at the vehicle body and are definitely 
located. Then, the vehicle body and the fitting brackets 304 are fixed with the bolts 
through the bolt holes 312. Further, the lower ends of the stays 304 are fixed to the floor 
panel through brackets. By the above steps, the steering support member 302 is fitted to 
the vehicle body. 
[0081] 

In this embodiment, since the light alloy-constituted steering support member body 
303 is shaped in the form of the IHetter shaped section opened toward the front portion of 
the vehicle. While the rigidity of the steering support member body 30 is ensured, the 
steering support member body is designed as a structure to easily absorb a load inputted 
from the front side of the vehicle. Further, since a part of ducts installed inside the 
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instrument panel can be covered with the steering support member body 303 having the 
U-letter shape as viewed sideways, the space inside the instrument panel can be 
effectively utilized and the fitting workability to the vehicle body can be enhanced. 
[0082] 

On the other hand, since the light alloy-constituted fitting bracket 304 is designed in 
the outwardly opened U-letter shaped section, the thickness of the fitting bracket 304 is 
increased and the box-like section can be formed between the vehicle body and the fitting 
bracket, thereby enhancing the fitting strength to the vehicle body. Further, since the 
guide portion on the side of the vehicle body can be thickened with increase in the 
thickness of the fitting bracket 304, strength and fitting workability can be enhanced. 
[0083] 

In the above, Embodiment 3 according to the third aspect of the present invention 
has been described in detail with reference to the drawings. This embodiment is merely 
an example of the third aspect of the present invention. However, the third aspect of the 
present invention is not limited to the construction of this embodiment. Needless to say, 
variations may be encompassed by the third aspect of the present invention so long as 
they are directed to changes in design, etc. in a range where they do not depart from the 
gist of the third aspect of the invention. 

[0084] 
(Embodiment 4) 

Next, Embodiment 4 of the steering support member structure according to the 
present invention will be explained with reference to Pigs. 12 to 15. Embodiment 4 of the 
steering support member structure according to the present invention has fundamentally 
the same or similar structure as that in Embodiment 1 of the steering support member 
structure according to the present invention. Features of Embodiment 4 of the steering 
support member according to the present invention will be described below. 
[0085] 

The steering support member shown in Fig. 1 or Fig. 11 can be used as the 
fundamental construction of this Embodiment 4. 
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[0086] 

An air conditioner unit is installed inside the instrument panel. As shown in Figs. 
12 and 13, various air conditioner ducts 408 are extended from the air conditioner unit. 
As such air conditioner ducts is included typically a front duct 409 for feeding conditioned 
air to the occupants in the front seats. Such a front duct 409 includes a center ventilator 
duct 410 connected to a center ventilator grill in a central portion of the instrument panel 
and side ventilator ducts 411 connected to side ventilator grills at the opposite ends of the 
instrument panel. 
[0087] 

Among the air conditioner ducts 408, there is provided a rear duct 412 to feed 
conditioned air to occupants in rear seats. This rear duct 412 is connected to a rear 
ventilator grill provided at a rear portion of a center console. For example, this rear duct 
412 is arbitrarily divided into a base portion 413 provided at a front side portion of the 
steering support member structure, a tip portion arranged inside the center console, and 
an intermediate portion 414 provided from a rear side of the steering support member 
structure to an inlet portion of the center console. 
[0088] 

If necessary, a duct unit 415 is constituted by integrating the center ventilator ducts 
410, the side ventilator ducts 411 and the base portions 413 of the rear duct 412. This 
duct unit 415 takes an almost branched shape in which it is branched to a center portion, 
side portions and a rear portion from a connecting opening 415a between the air 
conditioner unit. This duct unit 415 is arranged substantially along the front face side of 
steering support member body 403. As shown in Fig. 1 or Fig. 11, the steering support 
member body 403 has substantially the U-letter shaped section opened at the front face 
side such that the sectional shape at the driver seat side requiring strength is larger, 
whereas that at the front passenger seat side not requiring large strength is smaller. 
The entire part or a part of the side ventilator duct 411 can be accommodated inside the 
steering support member at the driver seat side having the larger sectional shape. The 
duct unit 415 arbitrarily possess a fitting seat which is screwed to the steering support 
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member body 403 or the instrument panel. A boss having a screw hole is arbitrarily 
provided at a position corresponding to the steering support member body 403 or the 
instrument panel. 
[0089] 

In this embodiment, the steering support member structure which is arranged in 
the vehicle width direction inside the front portion of the vehicle interior is made of the 
light alloy. For example, the steering support member structure is made of the light 
alloy such as magnesium alloy or the aluminum alloy. When the steering support 
member structure is constituted by the light alloy, the vehicle body-fitting brackets, the 
stays 405, etc. are integrated with the steering support member body 403 by casting, not 
by welding. 
[0090] 

The light alloy-constituted steering support member structure is provided with a 
rear duct retaining portion 418 capable of retaining the rear duct 412. 
[0091] 

More specifically, the rear duct retaining portions 418 are formed at corner portions 
between the steering support member body 403 and the right and left stays 405, 
respectively. 
[0092] 

A base portion 413 of the rear duct 412 is inserted into the rear duct retaining 
portion 418 in the duct unit 415. For this reason, the rear duct retaining portion 418 is 
formed in a closed loop shape to enclose and hold the rear duct. 
[0093] 

On the other hand, the base portion 413 of the rear duct 412 is arbitrarily provided 
with a stopping projection 419 at a portion which is inserted into the rear duct retaining 
portion 418. 
[0094] 

The intermediate portion 414 of the rear duct 412 is provided with a pair of 
connecting portions 422 which can be fitted and connected to an end of each base portion 
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413 inserted into the rear duct retaining portion 418 by one touch. The intermediate 
portion 414 of the rear duct 412 exhibits a bifurcate shape in which as the intermediate 
portion of the rear duct proceeds rearward, it exhibits a downwardly inclined shape and 
its rear ends are connected. Audio brackets 425 are arranged above the intermediate 
portion 414 having the downward inclination. 
[0095] 

Next, the function of this embodiment will be explained. 
[0096] 

The duct unit 415 is fitted to the steering support member structure in the following 
procedure. As shown in Pig. 13, the base portions 413 of the rear ducts 412 in the duct 
unit 415 are inserted into the rear duct retaining portions 418 each in the loop-like shape 
from the front side of the vehicle, and the stopping projections 419 provided at the base 
portions 413 of the rear ducts 412 are fixed to the rear duct retaining portions 418. After 
the base portion 413 of the rear duct 412 is held and located by the rear duct retaining 
portion 418, the entire duct unit 415 is turned around the base portion 413 so that the 
duct unit 415 may approach the steering support member structure. Thereby, the duct 
unit 415 is enclosed and arranged substantially along the front face of the steering 
support member structure, and the duct unit is fixed to the steering support member 
structure by screwing or the like. 
[0097] 

After the duct unit 415 is fitted to the steering support member structure like this, 
as shown in Fig. 14, the connecting portion 422 of the intermediate portion 414 of the rear 
duct 412 is inserted into the end portion of the base portion 413 of the rear duct 412 
projecting from the rear duct retaining portion 418. The rear duct 412 is arranged in this 
way. Thereafter, the audio brackets 425 are fitted to the stays 405. The intermediate 
portion 414 of the rear duct 412 is covered with the audio unit attached to the audio 
brackets 425, so that the rear duct is arranged, not interfering with the audio unit. 
[0098] 

According to this embodiment, the rear ducts are held and guided by the rear duct 
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retaining portions 418 provided at the steering support member structure, so that the 
rear ducts 412 can be reasonably arranged, while avoiding interference with the steering 
support member structure. Thus, the rear ducts 412 and the duct unit 415 can be easily 
arranged. 
[0099] 

In particular, since the rear duct retaining portions 418 are formed at the corner 
portions between the steering support member body 403 and the stays 405, the rear ducts 
412 can be more stably handled and arranging workability can be further enhanced. In 
addition, adhesion between the steering support member body 403 and the rear duct 412 
can be enhanced, and fitting stability for the rear ducts 412 can be enhanced, and the 
space inside the instrument panel can be more effectively utilized. 
[0100] 

In the above, Embo dim ent 4 according to the fourth aspect of the present invention 
has been described in detail with reference to the drawings, This embodiment is merely 
an example of the fourth aspect of the present invention. However, the fourth aspect of 
the present invention is not limited to the construction of this embodiment. Needless to 
say, variations may be encompassed by the fourth aspect of the present invention so long 
as they are directed to changes in design, etc. in a range where they do not depart from 
the gist of the fourth aspect of the invention. 
[0101] 

(Embodiment 5) 

Embodiment 5 of the steering support member structure according to the present 
invention will be explained. Embo dime nt 5 of the steering support member structure 
according to the fifth aspect of the present invention can be structurally identical with or 
similar to that according to the first aspect of the present invention. In the following, the 
features of the steering support member structure according to Embodiment 5 will be 
explained. 
[0102] 

Fig. 16 shows an embodiment of this invention. The fundamental construction of 
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Embodiment 5 is identical with or similar to that shown in Fig. 1. 
[0103] 

In this embodiment, a light alloy-constituted steering support member structure 502 
is provided with fitting bracket temporarily retaining portions 512, which can temporarily 
retain vehicle-mount part fitting brackets 511. The fitting bracket temporarily retaining 
portion 512 is provided at a position on a first member 506 to form an intermediate 
portion of the steering support member 502, for example. 
[0104] 

This fitting bracket temporarily retaining portion 512 is designed as a fixing hole 
513 in an almost Tletter shape as viewed in plane, and integrally formed with the fight 
alloy-constituted steering support member 502. Forexample, This fixing hole 513 has an 
almost Tletter shape in which a head portion of the Tletter shape is located in a forward 
side of the vehicle, while its leg portion is located in a rearward side of the vehicle. 
[0105] 

Further, the fixing hole 513 having an almost Tletter shape as viewed in plane is 
formed in an upper portion of a fitting bracket fixing face 516 set at the steering support 
member 2, so that the vehicle-mount part fitting bracket 511 may be temporarily retain in 
a suspended state. This fitting bracket fixing face 516 is formed to fix the upper end of 
the vehicle-mount part fitting bracket 511. 
[0106] 

In addition, an arm 517 is extended from each of the stays 505 in the central portion 
of the steering support member structure 502 and substantially toward the rear side of 
the vehicle, and a tip of this arm 517 is bent inwardly in the vehicle width direction to 
form a fitting bracket fixing face 518 for fixing a lower end side of the vehicle-mount part 
fitting bracket 511. Each of the fitting bracket fixing face 516, 518 is provided with a 
screw hole for screw fixing the vehicle-mount part fitting bracket 511. 
[0107] 

On the other hand, the vehicle-mount part fitting bracket 511 is to fit vehicle-mount 
parts such as an audio unit 521. In this embodiment, the vehicle-mount part fitting 
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bracket 512 is divided into an upper bracket portion 522 and a lower bracket portion 523. 
The lower bracket 523 functions as a rack to retain the audio unit 521, and the upper 
bracket 522 functions to support this rack on the steering support member 502. The 
upper bracket 522 and the lower bracket 523 are connected together by screw fixture 
(connecting portion 524). On the upper bracket 522 is provided a member fixing face 528 
to be contacted with the fitting bracket fixing face 516. The lower bracket 523 is 
provided with a member-fixing face 529 to be contacted with the fitting bracket fixing face 
529. The member fixing face 529 is located rearward of the member fixing face 528 as 
viewed in the forward/rearward directions. Each of the member fixing faces 528, 529 is 
provided with a screw hole 530 for screwing it to the steering support member 502. 
Further, a Tletter shaped fixing projection 532 is integrally projected, correspondingly to 
the fixing hole 513 of the fitting bracket temporarily retaining portion 512, in an upper 
portion of the upper bracket 522 above the member fixing face 528. 
[0108] 

Next, the function of this embodiment will be explained. 
[0109] 

The vehicle-mount parts such as audio unit 521 are fitted to the steering support 
member 502 as follows. 
[0110] 

As a first countermeans, the upper bracket 522 and the lower bracket 523 are fitted 
in the state that they are connected together. In this state, the lower bracket 523 is fitted 
to the vehicle-mount part such as the audio unit 521, and the upper bracket 522 and the 
lower bracket 523 are connected together to integrate the vehicle -mount part fitting 
bracket 511. Then, the Tletter shaped engaging projection 532 of the upper bracket 522 
is fitted into the fixing hole 513 having the almost Tletter shape as viewed in plane in the 
steering support member 502 from the upper side. Then, when the vehicle-mount part 
fitting bracket 511 is slightly forward and downwardly turned around the fixing hole 513, 
the member fixing feces 528 and 529 of the vehicle-mount part fitting bracket 511 are 
contacted with the fitting bracket fixing feces 516 and 518 of the steering support member 
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502 from the rear side, thereby stopping the rotation. By so doing, the vehicle -mount 
part such as the audio unit 521 and the vehicle-mount part fitting bracket 511 are 
suspended by means of the fixing hole 513 and the engaging projection 532 with respect to 
the steering support member 502. The vehicle-mount part is supported by the 
vehicle-mount part fixing feces 516, 518 and the member fixing faces 528, 529 at totally 
four points consisting of two upper and lower points and two right and left points. 
Since a given plane pressure is applied between the fitting bracket fixing faces 516 and 
518 and the member fixing faces 528 and 529, respectively, due to the load of the 
vehicle-mount part such as the audio unit 521, the temporarily retained state can be 
stably realized. Finally, the vehicle -mount part such as the audio unit 512 is fixed to the 
steering support member 502 via the vehicle-mount part fitting brackets 511 by fixing, 
with screws, between the fitting bracket fixing faces 516 and 518 and the member fixing 
faces 528, 529. 
[0111] 

As a second countermeasure, the upper bracket 522 and the lower bracket 523 can 
be separately fitted. In this case, the upper bracket 522 is temporarily retained by the 
first member 506 of the steering support member 502 through the utilization of the fixing 
hole 513 and the engaging projection 532 as similarly in the above, and then the fitting 
bracket fixing face 516 and the member fixing face 528 are fixed together with the screw. 
Then, the lower bracket 523 to which is fitted the vehicle-mount part such as the audio 
unit 521 is connected to the upper bracket 522. Thereby, the vehicle-mount part fitting 
bracket 511 is integrated, and the vehicle-mount part is fixed to the arm 517 of the stay 
505 by fixedly screwing the fitting bracket fixing face 518 to the member fixing face 529. 
[0112] 

In this way, according to this embodiment, since the light alloy-constituted steering 
support member 502 is provided with the fitting bracket temporarily retaining portion 
512 which can temporarily retaining the vehicle-mount part fitting bracket 511, the 
vehicle-mount part fitting bracket 511 is temporarily retained and then fixed. Thereby, 
the effectively fixing structure for the vehicle-mount part fixing bracket can be realized 



28 



without great labor with respect to the light alloy-constituted steering support member 
502 not suitable for welding. Therefore, the vehicle-mount part such as the audio unit 
521 can easily fitted. 
[0113] 

Further, since the fixing hole 513 having the almost Tletter shape as viewed in 
plane is integrally formed as the fitting bracket temporarily retaining portion 512 in the 
light alloy-constituted steering support member 502, such temporarily retaining can be 
simply effected merely by fixing the vehicle-mount part fitting bracket 511 to the fixing 
hole 513 having the almost TMetter shape as viewed in plane. In addition, the fixing hole 
513 having the almost Tletter shape as viewed in plane can be formed at high precision, 
and performs locating function in lateral directions, so that operations from the temporary 
retaining to the fixing can be easily performed. Further, the fixing hole having the 
almost TMetter shape as viewed in plane can be integrally formed reasonably, which is 
structurally optimum for the light alloy-constituted steering support member 502. 
[0114] 

Moreover, since the fixing hole 513 having the almost THetter shape is formed in an 
upper portion of the fitting bracket fixing face 516 set at the steering support member 502, 
the vehicle-mount part fixing bracket 511 can be temporarily retained in the suspended 
state, thereby realizing the stably temporarily retained state. In addition, since the 
vehicle -mount part fitting bracket 511 temporarily retained in the suspended state can be 
seated on the fitting bracket fixing face 516 provided at the steering support member 502 
at highly positional accuracy, it can be fixed immediately as it is. 
[0115] 

In the above, Embodiment 5 according to the second aspect of the present invention 
has been described in detail with reference to the drawings, This embodiment is merely 
an example of the fifth aspect of the present invention. However, the fifth aspect of the 
present invention is not limited to the construction of this embodiment. Needless to say, 
variations may be encompassed by the fifth aspect of the present invention so long as they 
are directed to changes in design, etc. in a range where they do not depart from the gist of 
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the fifth aspect of the invention. 



